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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain an ion exchange film excellent in mechanical strength 
under a humid condition and having necessary ion conductivity in a membrane form by heat- 
treating a film-like material, which is formed from an aq. disper sion containing fine particles of 
fluoroplastic, an ion exchange polymer and a fluorine-containing surface active substance, at 
temp, equal to or higher than the m.p. of fluoroplastic. 

SOLUTION: An aq. dispersion containing fine particles of fluoroplastic, an ion exchange polymer 
and a fluorine-containing surface active substance is applied or spread on a support and dried 
to form a film-like material which is, in turn, heat-treated at temp, equal to or higher than the 
m.p. of fluoroplastic. Herein, the mean particle size of the fine particles of fluoroplastic is usually 
about 50 \im or less, pref, about 40 [im or less, more pref., about 30 jim or less. As the ion 
exchange polymer, a cation exchange fluoropolymer containing a fluorine atom and a cation 
exchange group is pref. As the fluorine-containing surface active substance, sodium or 
potassium perfluoroalkylsulfonate is pref. 
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• NOTICES • 

J»0 «nd ICIPI ara not responsible for any 
*«Pi CMid by tht tat of this translation 

1. Thb document has been translated by computer. So the translation may not reflect the ordinal 
precbeh-. 

2. **** shows the word which can not be translated. 1 

3. bi the drawings, any words are not translated. 



accordmg to cW> 10 or 1 1 that aquosity dispersion Squid are what contains the cross Breung 
stent (D) of this ftucroresin further. 

[Claim 13] The manufacture approach of of an ion exchange membrane and an electrode rycote 
pven in daim 10 whose ion-exchange nature polymer (B) b a cation-exchange nature fluorine 
,. polymer containing a fluorine atom and a cation-ex chance radical thru/or any 1 term of It 



(Translation done ] 



CLAIMS 



(CWi)] 

(Claim 1] Ion exchange membrane which comes to heat-treat the ftny material formed at least 
from a fluororesin particle (A), an ion-exchange nature polymer (BX and the aquosity Capersion 
Squid containing a ft u oreic- co n t aining surface active substance (C) at the temperature more 
than the melting point of this fluorore si n. 

(Claim 2] Ion exchange membr a ne according to dean I to which aquosity dispersion Squid mb 
and prepare the aqueous suspension of a fluororesin particle (A), the solution of an ion-exchange 
nature polymer (BX and the solution of a fkjariho-eoriuinmg surface active substance (C) at 
least. 

[Claim 3] Ion exchange membrane acconfing to claim I or 2 whose aquosity tfispersion Bquid are 
what contains the cross Baking agent CD) of this fluororesin further. 

[Claim 4] Ion exchange membrane given in daon 1 whose ton- ex change nature polymer (B) is a 
cation-exchange nature fluorine polymer containing a fluorine atom and a cation-exefumge 
radical thru/or any I term of 3. 

(Claim 5] The ion exchange membrane and the electrode zygote with which ion exchange 
membrane given in claim 1 thru/or any 1 term of 4 b formed on the electrode. 
(Claim 6] The manufacture approach of ion exchange membrane of applying or casting oVying a 
fluororesin particle (AX an ion-exchange nature polymer (BX and the aquosity dispersion Bquid 
containing a fluori ne containing surface active substance (C) on a base material at least, forming 
a flawy material, and subsequently heat-treating thb fBrny material at the temperature more than 
the melting point of this fluororesin 

[Claim 7] The manufacture approach of ion exchange membrane according to claim 6 that 
aquosity dispersion Bquid mix and prepare the aqueous suspension of a fluororesin particle (A), 
the solution of an ion-exchange nature polymer (BX and the solution of a fluorine -containing 
surface active substance (C) at least 

(Claim 8} The manufacture approach of km exchange membrane according to claim 6 or 7 that 
aquosity dispersion Bquid are what contains the cross finking agent (D) of thb fluororesin further. 

(Claim 9] The manufacture approach of ion exchange membrane given in claim 6 whose ion- 
exchange nature polymer (B) b a cation-exchange nature fluorine polymer containing a fluorine 
atom and a cation-exchange radical thru/or any 1 term of 8. 

(Claim 10] The manufacture approach of ion exchange membrane and an electrode zygote of 
applying or casting, drying a fluororesin particle (AX an ion-exchange nature polymer (BX and the 
aquosity dispersion Bquid containing a fluorine-containing surface active substance (C) on an 
electrode at least forrnmg a filmy material, and subsequently heat-treating this filmy material at 
the temperature more than the melting point of thb fluororesin. 

[Claim 1 1 ] The manufacture approach of of an ion exchange membrane and an electrode zygote 
according to claim 10 that aquosity dispersion Bquid mix and prepare the aqueous suspension of 
a fluororesin particle (A), the solution of an ion-exchange nature pofyrner (BX and the solution of 
a fluorine-containing surface active substance (C) at least 

(Claim 12] The manufacture approach of of an ion exchange membrane and an electrode zygote 
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DETAILED DESCRIPTION 



[Detaaed Description of the toventton] 
(0001) 

[Ftckj of the Invention] About an ion exchange membrane, in more detel. thin fan formation is 
possible for thb nvention, it is excellent to a mechanical strength, has ionic conductivity required 
as the diaphragm of a Ethium ion battery, or poryelectrolyte fan of a fuel cefl. b exceient in the 
rnechanieal strength and endurance under humid and its variation by the location of an ion 
exchange group is small, and it relates to the ion exchange membrane also suitable for the mass 
production of • large area. The ion exchange membr a ne of this invention is suitable as cation 
exchange membrane of the shape of • thin On which consists of homogeneous mixture of a 
fluororesin and a perfkjorocarbon system cation-exchange nature polymer. Moreover, thb 
invention relates to the manufacture approach of ion exchange membrane excellent in these 
properties. Furthermore, thb invention relates to the ion exchange membrane and the electrode 
zygote with which the ion exchange m embr a ne excellent in these properties b formed on the 
electrode, and its manufacture approach. 
[0002] 

[Description of the Prior Art] Conventionally, ion exchange membrane b used for extensive 
a pplica tions, such as dbphrsgm; solid polymer electrolyte film, such as diaphragm: lithium ion 
batteries, such as electrolysis. eJectrodielysb. a diffusion dialysis, piezodialysis. the Oenain 
dblysb. reverse osmosis, and osmosis evaporation, end a fuel cell If a general-purpose Son 
exchange membrane b classified on the quafty of the material it will be divided into a 
hydrocarbon system ion exchange membrane and a perfluorocarbon system ion exchange 

[0003] Most hydrocarbon system ion exchange membranes introduce a cation-exchange radical 



carboxyBc-acid radical, or quaternary envnoraum base, are used. Moreover, the dipolar k 
exchange film which has a cation-exchange radical and an anion- ex change radical can be made 
by forming the Styrerw-viny|r^ridir»e-cSvinylbenzene copolymer fikn into 4 class with sutfonation. 
Although hydrocarbon system ton exchange membrane b excellent in the electrochemical 
property, if chemical resistance and its oxidation resistance use it under the severe conditions in 
an elevated temperature or a strong oxidizing atmosphere etc. especially rather than are enough, 
endurance wifl fall remarkably. Therefore, if hydrocarbon system ion exchange membrane is used 
as the diaphragm for electrolysb, or a diaphragm for cells, the ion-exchange engine performance 
will fad in response to a chemical change. 

[0004] Since the perfluorocarbon system ion exchange membrane developed as a pant -molecule 
solid-electrolyte membrane of a fuel cell is excellent in hot oxidation resistance and hot alkali 
resistance, it has come to be used by extensive technical fields irtduding the diaphragm for brine 
electrolysb. The perfluorocarbon system cation exchange membrane using the sulfonic group 
and (he earboxyfie-acid radical as an ion exchange group is marketed by trade names 
(proprietary product name), such as Nafion (Nafton: E. I. du Pont de Nemours), deflection my on 
(AsaN Glass). ASHIPU RE XX (Asahi Chemical), and Neosepta {Tokuyama Soda). 



(0005} A perfkjoroca: rbon system w exchange nature polymer b a polymer which makes a 
perfluoro aftylene group a princip a l chain frame, and has the structure of having an ion exchange 
group at the end of • perfkioro vtoyl ether side chain in a part. A perfkjorocarbon system ion 
exchange membrane can be manufactured by introducing an ion exchange group by hydrolysis 
etc, after carrying out extrusion molding of the perfWocarbon system polymer which has -S02 
F or carboxytste easily convertible into an ion exchange group, for example to the shape of On. 
* * *e sulfonic group of the perfbcnxarbcn-suSbnic-acid On b changed into an a nion e xch ange 
racScat by the chemical reaction, perfkjorocarbon system anion exchange membrane can be 
obtained Du Pont Nafion b the perfluoroaltyl system cation-exchange nature polymer which 
hydrolyzed the copolymer of tetrafluoroethylene and perfluoro suffonyl ethoxy vinyl ether. 
[0006] Although perfkjorocarbon system ion exchange membrane was chemicafy Stable, if 
irxfcpcriden t it had its problem that espeebfly the mec ha nical strength under humid was weak, 
and could not fufty carry out thin fwn-tzstion. 5 thickness b about 50-270 micrometers and 
co mmer cia l perfkjorocarbon system cation exchange membr a ne b made into thickness tiwner 
than it the mechanical strength under humid win faB remarkably. Although the rnanufacturihg 
method of the improved cation-exchange radwal content fluoropcJymers b proposed by JP.62- 
3164.8, the thickness of the ion exchange membrane shown in the example b 130 n 
on 50 micr ometers of thin farHzatton of perfkjorocarbon system it 



[0007] Perfkjorocarbon system ion exchange membrane b used for the sofid polymer electrolyte 
fan of a fuel cefl. the ( Sa phragm for electrolysb. the diaphragm for efectrodblysb. etc. in many 
cases, h b required for these diaphragms chemically stable being a thing, that the 
permsdectrvity (for example, let me penetrate Na+ and prevent brenaparency of 0H-) over ion b 
high that it has high ion conductivity (for example, conductivity of H* or Na»). and that a 
mechanical strength should be tough. 

[0008] Moreover, since these diaphragms are used by the damp or wet condition in contact with 
various Squids, it b important for them that espeebfy the mechanical strength under humid b 
tough Furthermore, these diaphragms are asked for neither a mechanical strength nor ionic 
conductivity fatting after the environmental cycle load of the elevated temperature/low 
temperature under humid, and dimensional changes, such as contraction, not arising 
[0009] When these diaphragms make ion penetrate promptly in addition to many above 
properties, it b required for the membrane resistance of the diaphragm itself to be low. therefore 
to be able to make thickness as thin as possible b desired, ff the solid polymer electrolyte fan 
etc b not used by the damp or wet condition, since it produces un-arranpng. such as a faD of 
ionic conductivity, and generating of polarization, it b humidified to reactant gas and b 
maintaining the damp or wet condition indirectly. En thb case, the humidity effect by reactant gas 
become s high, and limiting current density improves, so that the thickness of an electrolyte 
membrane b thin. However, the mechanical strength under humid was low. there was a limitation 
in thin fwn-ization, and especially the conventional perfluorocarbon system ion exchange 
membrane had the problem of engine performance, such as ionic conductivity, falling after an 
environmental cycle load moreover. 

[0010] It is (1) in order to solve said problem conventionally. How to mix a 

polytetrafkioroethylene (PTFE) staple fiber to the perfluoroalkyl system cation- ex change nature 
polymer which has cation-exchange radicals, such as a sulfonic group and a carboxylic-acid 
rsdtoaL (JP.54- 157777 A). (2) How to compound-ize a perfluoroalkyl system cation-exchange 
nature polymer and the textiles of PTFE fiber (JP.2- 1 6336.8). (3) How to compound-ize a 
perfkjoroalkyl system cation-exchange nature polymer and a PTFE rtonwoven fabric (JP.62- 
280231 j\). (4) — the approach (U.S. Pat No. 5.094.895 — ) of filling up the porosity opening 
section of porosity macrornoleculo thin films, such as PTFE porous membrane, with a 
perfkjoroelkyi system cation-exchange nature polymer, and using as bipolar membrane J. AKoldo 
et sL Electrochemical Society Proceedings Vol.95. No 23. 193. etc. are proposed (1995). These 
approaches reinforce the mechanical strength of a perfluoroalkyl system cation-exchange nature 
polymer by the staple fiber, the textiles, the nonwoven fabric, or porous membrane of PTFE. 
[001 1] As for the film which cornpound-ized the perfluoroalkyl system cation-exchange nature 
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polymer with the staple fiber of PTFE. textiles, a nonwoven fabric, or porous membrane, 
compared with the perfluoroalkyl system cation-exchange nature polymer independent film, ionic 
conductivity fsPs by these approaches. If the amount of the compound- ized staple fiber of PTFE. 
textiles, a nonwoven fabric, or the porous membrane used is made tow in order to control decline 
in tonic c ondu ct ivity, it will become difficult to acquire sufficient reinforcement effectiveness. 
Moreover, as for these cornpound-ized film. Son conductivity and a mechanical characteristic fall 
after the repeat environmental cycle load of the elevated temperature/tow temperature under 
humid The reason is with the part where the staple fiber, the textiles, the nonwoven fabric, or 
porous membrane of PTFE which is reinforcing materials exists as a property essential to these 
cornpound-ized film, and the part where an ton-exchange nature polymer exists, and it is thought 
that it originates in a mechanical property and ionic conductivity being heterogeneous. 
[0012] Membrane resistance is smalt, and is uniform, and aims at offering cation exchange 
membrane with physical reinforcement The cation exchange membrane which carried out the 
graft polymerization of the fluoro vinyl sulfonic-acid system monomer to the fan-Eke giant- 
molecule base (JP.57-85826A). After irradiating an ionizing radiation at an inactive polymer film, 
alpha, beta, and beta-triftuoro styrene or its solution b made to immerse or contact and graft 
polymerization is carried out to it Subsequently The cation exchange membrane (JP.60- 
55033A) which sulfonated the obtained graft polymerization film b proposed. The polyethylene 
film, the fluororesin film. etc. ere used as a film. 

[0013] However, by the above graft polymerization methods, it is difficult to carry out the graft 
polymerization of the functional-group content monomer to homogeneity in the thickness 
direction of a film, and variation tends to produce the obtained cation exchange membrane in 
distribution of the ion exchange group concentration of the thickness direction. Moreover, since 
it is easy to produce variation in the degree of polymerization by graft polymerization, it is 
difficult to control the ion exchange group concentration between the parts of cation exchange 



[0014] It faces producing the ton exchange resin which consists of a fluorinatton define 
copolymer, and it b also indicated by above-mentioned JP.62-3164.B that an olefin polymer and 
a fkiorine polymer can be blended and fabricated if needed. However, by the mere blending 
method, since ton exchange resin and a fluorine polymer dissociate mutually and are not mixed 
with homogeneity, ion conductivity is tow. the variation by the location b large, and a mechanical 
strength, especially the reinforcement under humid are tew. and good ton exchange membrane 
cannot be obtained 
[0015] 

(ProbWs) to be Solved by the Invention] Thin film formation b possible, the purpose of thb 
invention b excellent in especially the mechanical strength under humid, and has tonic 
conouctivity required as the diaphragm of a lithium ton battery, polyelectrolyte film of • fuel ceP. 
etc.. and there is little degradation behind the repeat environmental cycle load of the elevated 
temperature/low temperature under humid, and its variation by the location of an ion exchange 
group b small, and it b to provide the ton exchange membrane also suitable for the mass 
production of a large area, and a list with the manufacture approach. Other purposes of this 
invention have the ton exchange membrane which has these outstanding properties in offering 
the ton exchange membrane and the electrode zygote currently formed on the electrode, and its 
manufacture approach. 

[0018] thb invention person found out that the ton exchange membrane excellent in many 
properties Eke the above was obtained by applying or casting, drying a fluororesin particle, an 
ton-exchange nature polymer, and the aquosity dispersion Squid containing a fluorine-containing 
surface active substance on a base material, at least forming a filmy material, and subsequently 
heat-treating this filmy material at the temperature more than the melting point of this 
fluororesin. as a result of inquiring wholeheartedly, in order to attain said purpose. If an electrode 
is used instead of a base material, ion exchange membrane and an electrode zygote can be 
obtained 

[0017] According to the approach of this invention, even if it b the thin Fan of about 20 
micrometers of thickness, the ion exchange membrane which is excellent in ♦*»* breaking 



strength and b especially excellent in the **** breaking strength under humid can be obtained. 
Although the ion exchange membrane of this invention b mixing the fluororesin. its tonic 
conductivity is equivalent to the ion-exchange nature polymer (typically perfluoroalkyl system 
cation-exchange nature polymer) film. And as for the ton exchange membrane of thb invention, 
there b very little such performance degradation also after the repeat environmental cycle toad 
of the elevated temperature/tow temperature under humid as compared with the ion exchange 
membrane by the conventional technique. 

[0019] Since the ton exchange membrane of this invention contains the fluororesin. chemical 
resistance, thermal resistance, its oxidation resistance, etc. are good Especially, as an ton- 
exchange nature polymer, if a perfluorocarbon system cation- ex change nature polymer b used, 
these properties can obtain the exceptionally excellent cation exchange membrane. If an 
electrode material is used instead of a base material in case a film is produced by the applying 
method or the casting method using the aforementioned aquosity dispersion liquid, ton exchange 
membrane and an electrode zygote can be obtained This zygote is suitable as the solid polymer 
electrolyte film and electrode complex of a fuel cell. If aquosity dispersion liquid are made to 
contain the cross linking agent of a fluororesin. the ion exchange membrane in which the bridge 
was constructed over the fluororesin in the film, consequently the mechanical strength was 
further excellent after heat-treatment can be obtained. This invention comes to be completed 
based on these knowledge. 
[0019] 

[Means for Solving the Problem] According to this invention, the ton exchange membrane which 
comes to heat-treat the Filmy material formed at least from a fluororesin particle (A), an ton- 
exchange nature polymer (B). and the aquosity dispersion liquid containing a fluorine -containing 
surface active substance (C) at the temperature more than the melting point of this fluororesin 
is offered. Moreover, according to this invention, the ion exchange membrane and the electrode 
zygote with which this ton exchange membrane is formed on the electrode are offered. 
[0020] According to this invention, at least. K applies or casts, a fluororesin particle (A), an ton- 
exchange nature polymer (B). and the aquosity dispersion liquid containing a fluorine-containing 
surface active substance (C) are dried on a base materbl. a filmy material is formed, and. 
subsequently, the manufacture approach of ton exchange membrane of heat-treating this filmy 
material at the temperature more than the melting point of thb fkiororesin is offered. 
[0021] Furthermore, according to thb invention, at least, it appEes or casts, a fluororesin particle 
(A), an ton-exchange nature polymer (B). and the aquosity dispersion liquid containing a fluorine- 
containing surface active substance (C) are dried on an electrode, a filmy material b formed, and. 
subsequently, the manufacture approach of ton exchange membrane and an electrode zygote of 
heat-treating thb filmy material at the temperature more than the melting point of this 
fkiororesin b offered. 
[0022] 

[Embodiment of the tovention] 1. As a fluororesin used by fluororesin particle thb invention, a 
polytetrafkioroethylene (PTFE) and tetiafkioroethytene-perfWoalkyl vinyl ether copolymer 
(PFA). a tetrafluoroethylerie-hexafkioropropylene copolymer (FEP). a tetrefluoroethylene- 
hexafluoropropylerw-vinylidene fluoride copolymer (TFE-HFP-VDF). ethytene- 
tetnrfkjoroethylene copolymers (ETFE). two or more sorts of such mixture, etc. can be 
mentioned, for example. 

[0023] The particle of these fluororesins is used in this invention. 40 micrometers or less of 
mean particle diameter of a fluororesin particle are 50 micrometers or less usually 30 
micrometers or less more preferably. When the mean particle dbmeter of a fluororesin particle is 
20 micrometers or less and 1 5 more micrometers or less in many cases, a good result is easy to 
be obtained in respect of the mechanical strength under humid etc. Although especbRy the 
rrawnum of the mean particle dbmeter of a fluororesin particle b not restricted, it b usually 
about 0.1 micrometers. Although a globular form or an unsym metrical configuration b sufficient 
as the configuration of a fluororesin particle, it is the point that the ion exchange membrane 
excellent in the mechanical strength b easy to be obtained and it b desirable that it is an 
asymmetrical configuration. The mean dbmeter of a fluororesin particle b the value measured 
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i particle depends on the 



with the electron microscope, respectively about what • ft 

crexfirtg method with fight scattering measurement again about what a fkjororesfa particle 
depends on a polymerization method (dispersion). 
[0024] The Aspersion which condensed and ctabSzed the suspension which suspended the 
fkjororesfa particle fa water, and the latex obtained by the emulsion polymerization as aqueous 
suspension of a fluororesfa particle is mentioned. Although water a used for the aqueous 
suspension of a fkjororesfa partide as a daao m c n-t ne dm an object A may use the organic ' 
solvent of easy-vot»tatY together by water mfac fcilti es . such as alcohol by request, fa the 
phase of preparing the aqueous suspension of a fluororesin partide. the bdo w m en tioned ' 
faaorfae- c ontafafag surface active substance can be added. Although especiaOy the 
concentration of the fkjororesfa particle in aqueous suspension is not Brnitcd. it is 5 - 80 \ of the 
weight usuafy 15 - GO % of the weight more preferably ten to 70% of the weight 
[0025] 2. EspeciaOy as an ion-exchange nature polymer ion-exchange nature polymer, although 
not fimited. it b an ion-exchange nature fkjorfae polymer containing a fluorine atom and an ion 
exchange group preferably, and is a cation-exchange nature fluorine polymer containing a 
fluorine atom and a cation-exchange radical more preferably. As such a cation-exchange nature 
polymer, perfmjorocarbon system cation-exchange nature polymer, alpha and alpha, and beta- 
trifluoro styrene sutfonic-ecid polymer etc. can be mentioned. Also in these, the perfkjorocarbon 
system cation-exchange nature polymer expressed with the foOowfag formula (1) is desirable. 
[0026] 
[Formula 1] 

-W-CF.^j-fCF.-CF V 

<0-CF,-CF rg-O (CFJ a X 
CF, 

(0027} m>=0rv=1-5x. y= copolymertzation mole ratio (arbitration) 

X — = - SO — three — H - COOH - C (CF3) — two — OH - SO — two — NHR (R= 
hydrocarbon group) - P — ( — 0 — ) — ( — OH — ) — two — or — these — a derivative — ( - 
- 0028 — ] These perfkjorocarbon system cation-exchange nature polymers have a sulfonic 
troup. a carboxyfic-ecid radical, a phosphoric-acid radical, a radtoal third class alcoholic [ of 
perfkjoro 1. a stjtf onto -add amide croup, etc. as a cation-exchange radical, m is 0- 10 preferably. 



■ (2) b 
[0029] 
[Formula 2] 

-fCF.-CF.^CF.-CF^ 



(2) 



(O - CF, - CF fcj- 0 (CF,) a SOJf 
CF, 

[0030] m>=0n=1 - 5 fan-exchange equivalent = 800-1200 [0031] If a tetrafkjoroethylene- 
hexafluoropropylene-vfaylidene fluoride copolymer (TFE-HFP-VDF). an ethylene- 
tetrafkioroethylene copolymer (ETFE). etc. use the resin of a low-melt point point comparatively, 
as long as they will fulfill oxidation resistance and alkali resistance as a fluororesin. hydrocarbon 
system ion-exchange nature polymers, such as a polyethylene glycol and polystyrene sulfonate, 
can also be used as an ion- exchange nature polymer. 

[0032] The precursor which an ion-exchange nature polymer, especially a perfluorocarbon 
system cation-exchange nature polymer consider as the functional group (for example, 
carboxylato radical) which can change an ion exchange group into this ion exchange group at 
water, an organic solvent, etc. in a poorly soluble case, or has such a functional group can be 
r etc. is included by the ion-exchange nature polymer used by this 



v etc. are processed and a functional group is transformed to 
e group. When using a poorly soluble ion e xcha n g e nature polymer, (his a part of 
polymer may exist fa the state of distribution fa the solution. 

[0033] The solution of an ion-exchange nature polymer is prepared as a solvent usfag water. 
,. •fcohol an acetone, tetnhydrofurans. these mixed solvents, etc As a solvent, especiaOy the 
mixed solvent that used the organic solvent of easy^olatiEty together by water rniscWities. 
such as water and alcohol, is desirable. Although especialy the concentration of (he fan- 
exchango nature polymer fa a solution b not fruited. itb5-B0%ofthe weight usuafy 15 - 60 \ 
of the weight more pre f erably ten to 70% of the weight. 

[0034] 3. fa fkjorfae containing surface active substance aquosity dispersion Squid fa order to 
make homogeneity carry out distributed mixing of a fkjorore sfa particle and the fan-exchange 
nature polymer, add a fkaarfae-contafafag surface active substance, fa case the aqueous 
suspension of a fkjororesfa particle and the solution of an fan-exchange rati 
mixed by adding a fkjorfae- co nt afa fa g surface active substance, it can prove 
particle condensfag. and homogeneity can be made to be able to distribute a 
and an fan-exchange nature polymer, and the fan exchange membrane which was exceftent fa fan 
conductivity with it can be obtained 

(0035] fa order to make the aqueous suspension of a commercial fluororesin particle enxjbsfy a 
fkjororesfa partide. there is also a thing containing a surface active substance fa it. but fa ease 
the aqueous suspension of a fluororesin partide and the solution of an ion-exchange nature 
polymer are mixed only with the content of the surface active substance mixed for 
emubificatiorv it is cSffiajft to prevent a fluororesin partide condensing. Moreover, it is difficult 
to prevent condensation of a fkjororesfa partide. an ion-exchange nature polymer, and the 
aquosity dispersion liquid that contain a cation-exchange nature fluorine polymer especiaOy as 
the surface active substance is thfags other than a fluori n e co ntaining surface active substance. 
Therefore, fa case aquosity dapersion Squid are prepared, a fl u orine - co ntaining surface active 
substance is added and a fluorfae-contafafag surface active substance is made to contain fa 
aquosity disper si on liquid fa this invention. 

[0038] The fkjorfae-contafafag surface active substance of 5.000 or less Nonfan system or an 
anion system has [ 100.000 or less / 10.000 or less ] preferably molecular weight more 
preferably desirable as a ftoonhe-contafafag surface active substance. As an example of a 
fkiorfae- containing surface active substance, the fkjorfao c o nt efafag surface active substance of 
the Monion systems, such as fkjorine -containing surface active substance: perfkioroahyl 
pdyoayethyiene ethanol of anion systems, such as a perfknroalkyl sulfonate (for example, 
sodkan salt potassium salt, ammonium salt), perfkjoroafcyl carboxytate. and a perfkmroaJkyt 
polyoxyethytene sulfonate, perfluoroafcyl alkoxvtate. and fkjorfaation afcyl ester, can be 
mentioned, for example. Also fa these, eerftjoroaliyt sulfonic-acid sodium or a potassium is 
desirable fa this invention. 

[0037] When a fkjorfae- containing surface active substance is a solid-state, it is not made to 
dissolve fa the aqueous suspension of a fluororesin particle, and/or the solution of an ion- 
exchange nature polymer by the sofid state, but the solution of a fkjorfae-contafafag surface 
active substance b prepared beforehand, and it is desirable from a viewpoint of homogeneity 
disper stbifity to dissolve this solution fa the aqueous suspension of a fluororesin particle and/or 
the sokition of an ion-exchange nature polymer. It is desirable that it is the mixed solvent which 
used the organic solvent of easy-volatinty together by water miscfciCties. such as water and 
alcohol, as a solvent. As alcohol of a solvent, methyl alcohol, ethyl alcohol, isopropyl alcohol, the 
Methylene- glycol monobutyl ether, etc. can be mentioned, for example. Although especiaOy the 
concentration of the fkiorfae-contafafag surface active substance fa a solution is not limited, it is 
1 - 80 % of the weight usually 5 - 30 % of the weight more preferably throe to 50% of the weight 
[0038] 4. fa order to make still smaller improvement fa a mechanical strength and degradation 
behind the repeat environmental cycle bad of the elevated temperature/low temperature under 
humid under [ of the cross Gnkfag agent ion exchange membrane of a fluororesin ] humid, a 
bridge can be constructed fa the fluororesin fa the film. What is necessary is to make aquosity 
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dispersion liquid contain the matter (cross linking agent) of cross-linking to heat a filmy material 
to the filmy material formed from these aquosity dispersion liquid, and just to make it to irradiate 
an ionizing radiation or construct a bridge, in order to construct a bridge fa a fluororesin. You 
may add to the aqueous suspension of a fluororesin particle beforehand, or a cross linking agent 
may be added to a fluororesin particle, an ion-exchange nature polymer, and the aquosity 
dispersion Gquid containing a fluorfae-contafafag surface active substance. 

[0039] As for a cross linking agent it is desirable to carry out selection use of the thing suitable 
for it according to the class of fluororesin to be used For example, when a fluororesin contains 
an ethylene unit as a copolymerization component like ETFE. polyfunction^ radical 
polymerization nature monomers, such as a drvinyfbenzene. dusopropenyOjenzene. and 
trimethytobropane triacrylate. are de sir a Wo as a cross linking agent When a fluororesfa contains 
vfayfidene fluorides, such as a tetrafluoroethylene-hexane ftuoro propylene -fluoride [ vinyl ] DIN 
copolymer, as a copolymerization unit, poh/ol [. such as polyamfae:2. such as alpha, omega - 
damfao (perfluoro) alkane. and phenylenediamfae. 2-bis(4-hydroxyphenyl) propane. 2. and 2-bis 
(4-hydroxyphenyl) he xafluoro propane and bis(2-hydroxyphenyl) methane. ]; etc. is desirable. 
[0040] If the matter which contains ion conductivity functional groups, such as a sulfonic group, 
a carboxyl group, and a phosphoric acid radical, as a cross finking agent is used, it is possible to 
raise the ionic conductivity of ion exchange membrane. As a cross Bnking agent containing an fan 
conductivity functional group, the compound which sulfonated the benzene rings, such as 
olvfayfoenzene. dKsopropenyfbenzene. phenylenediamfae, 2. and 2~bb(4 -hydro xyphenyl) 
hexafkjoropropane. with the chbro sulfonic acid, the sulfuric add. etc. is mentioned, for example. 
After forming a filmy material usfag the cross Ifakfag agent containing the benzene ring like the 
above instead of using the cross Ifakfag agent which introduced the fan conductivity functional 
group beforehand, or after constructing a bridge fa a filmy material, it may sulfonate by the tail 
end process and an ion conductivity functional group may be introduced. 
[0041] although especially the operating rate of a cross linking agent is not limited — the 
fkjororesfa particle 100 weight section — receiving — usually — 0.1-30 weight section — 
desirable — 0.5 - 20 weight section — it is 1 - 15 weight section more preferably. When the 
operating rate of a cross linking agent is within the limits of this, a mechanical strength and 
endurance are fuOy easy to be improved. 

[0042] 5. Manufacture ion exchange membrane fa manufacture approach this invention of fan 
exchange membrane by applying or casting, drying a fluororesin particle, an ion-exchange nature 
polymer, and the aquosity dispersion liquid containing a fluorfae-contafafag surface active 
substance on a base material, at least, forming a filmy material, and subsequently heat -Vesting 
this filmy material at the temperature more than the melting point of this fluororesin. Especially 
as a base material, although not limited, sheet and film;, such as an SUS plate, etc. usually uses 
the thing of the quality of the material which is equal to the heat -treatment more than the 
melting point of a fluororesfa. ( of metal plate: heat resistant resfa ] 

[0043] the mixing ratio of a fluororesfa particle (A) and an ion-exchange nature polymer (B) — a 
rate (AcB) — the weight ratio of sofid content criteria — it is — usually — 1:99-8050 — 
desirable — 3:97-50:50 — it is 5:95- 30.70 more preferably. If there are too few mixed ratios of a 
fluororesin particle, the mechanical strength of fan exchange membrane wffl faQ, and the 
degradation behind the repeat environmental cycle load of the elevated temperature/low 
temperature under humid will become large. If there are too many mixed ratios of a fluororesfa 
particle, ionic conductivity wiO faO. 

[0044] As for the mixed ratio of a fluororesfa partide and an fan-exchange nature polymer, it is 
desirable above-mentioned to be within the fimits and to set up suitably according to the class 
of a fkjororesfa or fan- ex change nature polymer, desired fan exchange capadty. etc. As for the 
concentration of the ion exchange group fa the ion exchango membrane after shaping, it is 
desirable to become the range of 0.1 - 2 meq/g with fan exchange capacity. 
[0045] The mixed ratio of a fluorine -containing surface active substance is the whole-quantity 
criteria of aquosity dispersion Squid, and is usually about 0 05 - 10 % of the weight preferably 
0.01 to 15% of the weight It becomes difficult to prevent condensation of a fluororesfa partide 
and an ion-exchange nature polymer, if there are too few mixed ratios of a fkjorfae-contafafag 



surface active substance, if many [ too ]. a mechanical strength will faO or the property fall after 
an environmental cycle load will become large. 

[0046] The approach of containing a fluororesin particle, an fan-exchange nature polymer, and a 
fluorine- containing surfactant at least and applying aquosity dispersion liquid on a base material 
as an approach of forming a fifaiy material by request usfag the aquosity dispersion squid which 
contain the cross finking agent of a fluororesfa etc. further, or casting is desirable. In order to 
apply or cast aquosity dispersion liquid, the approach of making trickle aquosity dispersion liquid 
and casting on a base material, the approach of applying with the brush, the approach of carrying 
out a spray coat the approach of carrying out a spin coat etc. are mentioned. By adopting the 
applyfag method and the casting method, it is possible to mass-produce the fan exchange 
membrane of a large area easily. By devising the configuration, the applyfag method, or die 
casting method of a base material, it can also consider as the ion exchange membrane of various 
configurations other than the shape of a film. 

[0047] After applying or casting aquosity dispersion liquid on a base material, it dries and the 
fifaiy material (desiccation coat) which consists of mixture containing a fluororesfa particle and 
an fan-exchange nature polymer is formed. By usfag aquosity dispersion liquid, a fluororesfa 
partide and an fan-exchange nature polymer can be mixed to homogeneity, and a homogeneous 
filmy material can be obtained It dries and the obtained fibny material is heat-treated at the 
temperature more than the melting pofat of the used fluororesfa. By heat-treatment a 
fluororesfa particle can be sintered, a fluororesfa partide and an ion-exchange nature polymer 
can unify, and the fan exchange membrane excellent fa a mechanical strength, thermal 
resistance, chemical resistance, oxidation resistance, a mechanic a) strength, endurance after 
humid etc. can usually be formed. After heat-treatment the fan exchange membrane of this 
invention i s quenched and exfoliates from a base material. 

[0048] When aquosity dispersion liquid contain the cross linking agent of a fluororesfa, a cross 
Ifakfag agent is activated and a fluororesin is made to construct a bridge. When this cross linking 
agent b what demonstrates effectiveness with heat crosstfakfag reaction occurs at the time of 
the above-mentioned heat-treatment. If there is need for crossfinkfag reaction, radical initiators, 
such as organic peroxide and an organic azo compound, can also be made to contain. When this 
cross Gnkfag agent is what demonstrates effectiveness by the exposure of an activity beam of 
light activity beams of fight such as an electron ray and ultraviolet rays, are irradiated, and 
crossfinkfag reaction is made to cause before and after heat-treatment 
[0049] Since the fan-exchange nature polymer is distributing to homogeneity, there is no 
variation fa the fan-exchange engine performance by the location, and there b als< 
fa the thickness direction into the fan exchange membrane of thb invention. Although e 
the thickness of the ion exchange membrane of Oris invention is not limited but can be suitably 
chosen according to the purpose of use. preferably, it is 10-30 micrometers more preferably, 
and. fa many cases, can 5-100 micrometers usually obtain 8-50 micrometers of good results with 
an about 20- micrometer thin film. 

[0050] When usfag as the diaphragm of a lithium fan battery, an electrolyte diaphragm of a fuel 
ceQ. etc, as for the fan exchange membrane of this invention, it b desirable for »»•• breakfag 
strength [ fa / in the **** breakfag strength fa dryness / 15 or more MPas and a damp or wet 
condition ) to be 10 or more MPas. and for an underwater volume resistivity to be 15 or less 
(that is. for ionic conductivity 0.07 or more S/cm) ohm-em As for the fan exchange membrane 
of thb invention, it b desirable for ***« breakfag strength to be ( for dryness and a damp or wet 
condition ] 20 or more MPas especially preferably, and for an underwater volume resistivity to be 
13 or less ohm-cm 15 or more MPas. As for the fan exchange membrane of thb invention, it b 
desirable under 95% of relative humidity to hold physical properties equivalent to the above also 
after a -40 to +85 degrees C repeat environmental cycle toad Furthermore, after an 
environmental cycle toad, dimension contraction b desirable and. as for the fan exchange 
membrane of this invention, it b desirable that it b 3% or less more preferably 5% or less. 
[0051] When the fan exchange membrane of this invention fa what has cation-exchange radicals, 
such as a sulfonic group, it can also be transformed to an anion- exchange radical by the reaction 
of degeneration. A sulfonic group may be changed into a carboxytie-acid radical. Moreover. 
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vnmonb and en amine can perform surface quaification of ion exchange mensb ran o. The front 
face of km exchange membrane may be sutfonarwde-bed. These reforming can be carried out 
according to the conventional method of this technical field. Furthermore, it b a film production 
process and it b also possible to make it unite with reinforcing materia* and to consider as 



[0052] 6. In case the ion exchange m em br a n e of ion exchange membrane ami electrode zygote' 
thb invention a manufactured, if the electrode material which has conductivity reeved to use 
for electrodes, such as a Ethium ion battery and a fuel cefl. b used, the ion exchange membraAe 
and the electrode zygote which ion exchange membrane (electrolyte mernbrane) and an 
ele c trode unified can be manufactured instead of the base materia) which appfies or casts 
aquosity dbpersion Squid According to thb approach, since it b not necessary to paste up ion 
exchange membrane with a hotpress etc on the surface of an elec t r ode, degradation and 
damage on ion exchange me m b ran e and an electrode can be prevented. 
[0053] The ion exchange membrane and the electrode zygote obtained by thb approach are 
excellent in the adhesion of an electrode and ion exchange membrane, and excellent in 
depcndabXty over a long period of time. U has coriductivity required as an electrode material to 
use for electrodes, such as a Ethium ion battery and a fuel cefl. and the carbon cross which b 
exceflent in oxidation resistance, acid resistance. aBufi resistance, etc, carbon paper, uranium, 
stainless steel, etc. are suitable. 
[0054] 

[Example] Hereafter, an example and the example of a comparison are given and t 
explained concretely, fci addition, the measuring methods, such as physical properties, are a 



(1) It measured using the thickness dbl gage. 

(2) The Strip of paper with a width of face of 5mm was cut down from **** breaking strength ion 
exchange membrane, and it considered as the sample, it pulled until it fractured thb sample by 
part for speed-of-testmg/of 10mm using the mstron tension tester, and breaking strength 
was measured. The sample in the damp or wet condition after 24-hour immersion was used for 
water for the sample of dryness, and the sample, and **** breaking strength was measured. 
[0055] (3) Ionic conductivity (underwater volume resistivity) 

The sample film was clipped in a circle with a diameter of 1.5cm, it inserted with the 2cm 



er. the electrical potential difference of IV was impressed 
by 10kHz of alternating currents, and the volume resistivity was measured. 

(4) 50 cycle load of the following cycles (one cycle =**-**) was carried out to the environmental 
cycle load condition sample. The both ends of a ftn were not fixed among the load 
** -40 degrees C -> +85 degrees C. 95VRH. O.Shr** maintenencer+BS degree C. 95\RH. Ihr** 
temperature fatr.*85 degree-C->-40 degree C. 95\RH. O.Shr** maintenance : dimension 
contraction was computed from change of the die length of the sample before and behind -40 
degrees C and a 1hr<5) contraction environmental cycle load. 

[0056] [example I] porytetrarajoroethyiene (PTFE: — a globular shape — ) The mixed dissolution 
of isopropyl alcohol / the 1ml of the water (9/1) mixed solutions which contain perfluoro dodecyl 
sutfonic-scid sodium 10* in 20ml of aqueous suspension which contains about 0.3 micrometers 
at about 20% of the weight of a rate b carried out Mean particle diameter = subsequently a 
perfkjcrocarborr-suffbnic-aeid polymer — [ — isopropyl alcohol / 80ml of contained water (9/1) 
mixed solutions of 1 1 7 (trademark)}20 % of the weight of Du Pont Nafion which come out of 
comparatively — in addition, mixed stirring was carried out at the room temperature for 2 hours. 
After dropping the obtained aojuosity dispersion liquid on the SUSS 16 plate and easting into the 
thickness of 100 micrometers, it dried for 30 minutes at 60 degrees C. and the coat was formed. 
After repeating this dropping, flow casting, and desiccation actuation 3 times, the desiccation 
coat was heated for 5 minutes at 370 degrees C. Then. SUS316 plate with which the desiccation 
coat was formed was immediately immersed into ethanol with a temperature of -50 degrees C. 
and the coat was exfoliated from SUS31S plate, and cation exchange membrane was obtained. 
[0057] h was 21 micrometers when the thickness of this cation exchange membrane was 
measured by the dbl gage. The **** breaking strength of this ion exchange membrane was 



21 UPa(s) in dryness at the damp or wet conation after 24-hour immer si on at 25MPa(s) and 
water. About thb km exchange membrane, with a diameter of 2cro when capped circularly, it 
inserted with the platinum pests el e ctr ode in dbtiDed water, the electrical potential difference of 
IV was impressed by IOVH2 of alternating currents and resistance was measured, the veejme 
, resbtrvities were tl ohm-cm. After carrying out 50 cycle load of the environmental cycle of 
predetermined conditions for thb km exchange membrane, in dryness. ***» breaking strength 
was 20MPa(s) and the volume resbtrvities were 12 oh m-cm at the damp or wet condition after 
24-hour immersion at 23MPs<s) and water. Moreover, db - t e nskm contraction from before an 
cn v i ro mncnt al cycle load was 2%. 

[0058] a [example 2] tetraftuorecthytene pci f ajoroaBxyl vinyl ether copolymer (PEA; — a globular 
shape — ) The mixed dissolution of isopropyl alcohol / the 1 ml of the water (9/1) mbed solutions 
which contain pcrfkwro dodecyl sutfonic-acid sodium 10% in 20ml of aqueous suspension which 
contains about X micrometers at about 20% of the weight of a rate b carried out. Mean particle 
diameter = subsequently a perfiWo<^rtx*n-sutfonk;-acid porymer — [ — bopropyi alcohol / 
80ml of contained water (9/1) mbed solutions of 117 (trademark)]20 % of the weight of Ou Pont 
Nafion which come out of comparatively — in addition, mbed stirring was carried out at the 
room temper atu re for 2 hours. 

[0059] After dropping the obtained aojuosity dbpersion bqukj on the SUSS 16 plate and casting 
into the thickness of 100 micrometers, it dried for 30 minutes at 60 degrees C. and the coat was 
formed. After repeating thb dropping, flow casting, and desiccation actuation 3 times, the 
desiccation coat was heated for 5 minutes at 350 degrees C. Then. SUSS 16 plate with which the 
desiccation cost was formed was immediately immersed irt ethanol with a temper atu re of -50 
degrees C. and the coat was exfoliated from SUS316 plate, and cation exchange mernbrane was 
obtained About the obtained cation exchange membrane, the property was evaluated Eke the 
example 1. A result b shown in Table 1. 

[0080] a [example 3] tc u a fl uwuethylciic pcrfluoroalkyl vinyl ether copolymer (a PFA 
unsymmetrical configuration — ) The mixed dissolution of bopropyi alcohol / the 1ml of the 
water (9/1) mixed solutions which contain perfluoro dodecyl sutfonic-acid sodium 10% in 20ml of 
aqueous suspension which contains about 6 micrometers at about 20% of the weight of a rate b 
carried out Mean particle diameter = subsequently a petftjorocaiborr-suifonic-acid porymer — 
[ — bopropyi alcohol / 80ml of contained water (9/1) mbed solutions of 117 (trademark))20 % of 
the weight of Ou Pont Nafion which come out of comparatively — in addition, mbed stirring was 
carried out at the room temperature for 2 hours. 

[0061] After drooping the obtained aojuosity dispersion Squid on the SUS316 plats and casting 
into the thickness of 100 micrometers, it dried for 30 minutes at 60 degrees C. and the coat was 
L After repeating thb dropping, flow casting, and desiccation actuation 3 times, the 



s heated for 5 minutes at 350 degrees C. Then. SUS316 plate with which the 
desiccation coat was formed was immediately immersed in ethanol with a temperature of -50 
degrees C. and the coat was exfofiated from SUS316 plate, and cation exchange membrane was 
obtained. About the obtained cation exchange membrane, the property was evaluated Eke the 
example 1. A result is shown irt Table I. 

[0062] a [example 4] etnytene-tetrafkjoroethylene copolymer (an ETFE: unsymmetrical 
configuration — ) The mixed dissolution of bopropyi alcohol / the frrd of the water (9/1) mixed 
soajuens which contain perfluoro dodecyl sutfonic-acid sodium 10% in 20ml of aqueous 
suspension which contains about 12 micrometers at about 20% of the weight of a rate is carried 
cut Mean particle diameter = subsequently a perfWccarbcrr-Sutforxc-acid polymer — ( — 
bcoropyl alcohol / BOml of contained water (9/1) mixed solutions of 1 17 (trademark)]20 % of the 
weight of Du Pont Nafion which come out of comparatively — in addition, mixed stirring was 
carried out at the room temperature for 2 hours. 

[008S] After dropping, the obtained aquosity dispersion bquid on the SUSS 16 plate and casting 
into the thickness of 100 micrometers, it dried for 30 minutes at 60 degrees C. and the coat was 
formed. After repeating thb dropping, flow casting, and desiccation actuation 3 times, the 
desiccation coat was heated for 5 minutes at 300 degrees C. Then. SUS316 plate with which the 
desiccation coat was formed was immediately immersed in ethanol with a temperature of -50 
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degrees C. and the coat was exfoliated from SUS316 pbte. and cation exchange membrane was 
obtained. About the obtained cation exchange membrane, the property was evaluated Uke the 
example I. A result is shown in Table 1. 

(0064] a [example 5) ethylene-tetraftjoroethylene copolymer (an ETFE: unsymmetrical 
configuration — ) The mixed dissolution of isopropyl alcohol / the 1ml of the water (9/1) mixed 
solutions which contain perfluoro dodecyl sutfonic-acid sodium 10% in 20ml of aqueous 
suspension which contains about 20 micrometers about 18% of the weight and contains a 
divinylbenzene (DVB) at 2% of the weight of a rate is carried out Mean diameter = subsequently 
a perfluorocarbon-sutfonic-acid porymer — [ — isopropyl alcohol / 80ml of contained water 
(9/1) mixed solutions of 1 1 7 (trademark)] 20 % of the weight of Du Pont Nafion which come out of 
comparatively — in addition, mixed stirring was carried out at the room temperature for 2 hours. 
[0065] After dropping the obtained aquosity dispersion liquid on the SUS316 plate and casting 
into the thickness of 100 micrometers, it dried for 30 minutes at 60 degrees C. and the coat was 
formed. After repeating this dropping, flow casting and desiccation actuation 3 times, the 
desiccation coat was heated for 5 minutes at 300 degrees C. Then. C06O electron ray of lOOKGy 
was irradiated. Subsequently, the coat was exfobated from SUS316 plate and cation exchange 
membrane was obtained. About the obtained cation exchange membrane, the property was 
evaluated like the example 1. A result b shown in Table 1. 

[0066] About the [example 1 of comparison] perfluorocarbon-sutfonic-acid porymer film (Du 
Pont Nafion 1 12. thickness = 51 micrometers), the same measurement as an example 1 was 
carried out A result is shown in Table 1 . 

[0067] After extension PTFE porous membrane (porosity =89%. thickness = 20 micrometers) was 
immersed in the alcohol / water mixed sokition which contains the [example 2 of comparison] 
perfWocarbon-sdforuc-acid porymer (Du Pont Nafion 1 17) at 50% of the weight of a rate, it 
pulled up. and it dried, fixing so that thb porous membrane may not contract Thb actuation was 
repeated 10 times and it was filled up with the perfluorocarbon-sutfonic-acid polymer in the 
porosity opening of extension PTFE porous membrane. Thus, the same measurement as an 
example 1 was carried out using the obtained cation exchange membrane. A result is shown in 
Table I. 
[0068] 
[Table 1] 
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[0069] (Footnote) 

(1) PTFE : porytetrafluoroethylene (2) PFA Tetrafkjoroethyiene -perfluoroalkyl vinyl ether 
copolymer (3) ETFE: Etrrylene-tetrafluoroethytene copolymer (4) Nafion: Du Pont Nafion 1 17 
(perfluorocarbon-sutfonic-acid polymer) 

(5) PFDS : perfluoro dodecyl sutfonic-acid sodium (6) DVB: Dbinyfeerueno (7) Independent film: 
Du Pont Nafion 1 12 (perfkjorocarbon- sutfonic-acid porymer) film (8) Bipolar membrane: Cation 
exchange membrane filled up with Du Pont Nafion 1 1 7 (peifluorocarbon-sutfonic-acid polymer) in 
the porosity opening of extension PTFE porous membrane (porosity =89%. thickness 3 20 
micrometers) [0070] the [example 3 of comparison] poiytetrafkjoroethytene (PTFE) — 10ml (Dby 
Daikin Industries. LTD.I-F) of about 60% of the weight of contained aqueous suspension which 
comes out of comparatively — a perfluorocarbon -sulfonic- ac id polymer [Du Pont Nafion 1 17 
(trademark)] — alcohol / BOml of about 50% of the weight of contained water mixed solutions 
which come out of comparatively — in addition, when it mixed, the PTFE particle condensed and 
precipitated. Precipitate was stirred and it was dropped on the SUSS 16 pbte. and by lOOOrpm. it 
was made to rotate for 5 minutes and the spin coat was carried out Then, although it dried for 
15 minutes at 60 degrees C. the coat was formed and heating sintering of the desiccation coat 
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w*s farther carried out for 5 minutes at 3 TO degrees C, the part which the PTFE particle 
condensed, and parts other than this dissociated completer/, and a uniform thin film was not 
obtaated 
[0071) 

(Effect of the Invention] Accord** to this invention, thai On shaping is possible and it exceij in 
a mechanical strength it has ionic conductivity required as the diaphragm of a lithium ion 
battery, or potyeJectrofyte ffcn of a fuel cefl. and excels in the mechanical strength and 
endurance after humid, and the variation by the location of an ion exchange group b small, ahd 
the ion exchange membr a ne and the Est abo suitable for the mass production of a targe area are 
provided with the manufacture approach. Moreover, according to this invention, the ion exchange 
membrane and the electrode zygote which the ion exchange membrane which has the engine 
performance which was excellent in the above, and an electrode unified, and its manufacture 
approach are offered. 

[0072] Since the ion exchange me mb rane of this invention is excellent in the mechanical 
strength under humid with the thin f2m. it is suitable especially as cation exchange membrane of 
the shape of a thai han which consists of homogeneous mixture of a huororesin and a 
perfluorocarbon system cation-exchange nature polymer. The ion exchange membrane of this 
invention can be used for extensive applications, such as diaphragms, such as diaphragm: lithium 
ton batteries, such as electrolysis, electrodtarysis. a diffusion dialysis, piezodiarysts, the Denain 
dialysis, reverse osmosis, and osmosis evaporation, and a fuel ceil, and so&d polymer electrolyte 
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Abstract of JP2001 029800 

PROBLEM TO BE SOLVED: To obtain an ion exchange film excellent in mechanical strength under a 
humid condition and having necessary ion conductivity in a membrane form by heat-treating a film-like 
material, which is formed from an aq. disper sion containing fine particles of fluoroplastic, an ion 
exchange polymer and a fluorine-containing surface, active substance, at temp, equal to or higher than 
the m.p. of fluoroplastic. SOLUTION: An aq. dispersion containing fine particles of fluoroplastic, an ion 
exchange polymer and a fluorine-containing surface active substance is applied or spread on a support 
and dried to form a film-like material which is, in turn, heat-treated at temp, equal to or higher than the 
m.p. of fluoroplastic. Herein, the mean particle size of the fine particles of fluoroplastic is usually about 
50 &mu m or less, pref , about 40 &mu m or less, more pref, about 30 &mu m or less. As the ion 
exchange polymer, a cation exchange fluoropolymer containing a fluorine atom and a cation exchange 
group is pref. As the fluorine-containing surface active substance, sodium or potassium 
perfluoroalkylsulfonate is pref. 
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3-h1"*:fr&ft£-#£tf6*l*. ^*ffi4>ffiiia«:8 

S^«:I*-r4ci«:J:»). 7 ■< ;i^t*©f6K:. gffffj 

[0047] *tt»««|[*3a*#±K!tet* tett«BBl/ 
fc». ft»l/C. 7?JPI$l!§6&f<H L £^:*>3^£*U 

•7-**ft8te*w»&ft$«tf» (ejMftjn) ^ffjfig-r 

*. *1£#l^£<£ffl-f* £££.«. 7^HM 

Sft. 7 ? ^SfBiSt^i * * v-#s-# 
)@&©«ttiW3l{g£ WAttft i'KStift: -f * 

[0 048] ?*4ttnc!>aiwn«d«r 

£tctt. ^©sniSMa^K^tists^c*. 

^fjft £'©5 $ axis < c t fcrgt 

©r-**Ji^{cB. AMM&aoiTftK:. m^-^^?f^ 
ftf©jStt*«*JHWOra!«Rl£*iec Stt*. 

>£Mfef£©^'77*#ft< , St*^|Sj©/^7 + fcft 

~100/im. Jf*O<B8-5 0am. «fcO$fSL< 
Bl 0-3 0 ym-CftfJ, ^<©li^. 2 0Mm|iS© 
«W-CA»ftlS*«»*C £#Tt S„ 
[0 05 0] *«HO^*>jaftHB. WAB. Vf-7 

*>«»©llil*«f|«*©WBWBilft£4 
fflt>*ti^B, faHlttSgKteW*?|?g©»i^a*!l 5M 
P a GUL aWWiKisW 5? iaWSIKilR*i 1 0 MP a 
**roWIH8tft*3»i 1 5 Q • cm«T (tftb 
Y*>£^a*S0. 0 7S/cmHh) f**C£ 

RVm®Wmti>K., 5IBHSK«K*15MPaa±. 
Jf*ly<B2 0MPatUir. ^o. 7k*(CfeW*<*S 
tmmifil 3Q ■ cmaTt*^Ci*sil!U>. 
W©-f*>£IWB. tB*tSS9 5%T"C. -4 0-C^ 
6+8 5 , C©^0JILiii^'f 7;U®Ma«C<>. b5I2£ 
|3)^©%tt?r^fC^*C£^g$K,. o * 
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[0 0 5 1 3 **W(0-f *>S£8Wtt. * 
C£#r*S. -/*>SaftB©affi«r^ib*>T ^ Fib 

[0 052 ] 6. A*y$i\m • mmm^te 

4*>$&jg (mmmm) tm 

[0 054] 

miixamncmiri. m«Dai££tt. « 

(1) Mil 

(2) 3l3SB£»r&£ 

ilKl 0mm/#rfflK*S*-C5loSKoT. 3ISBKIK 

[0 05 5] (3) -f*>G»K (**r©tHBffiK 
*) 

2 c m©a^E«ffi-Cjft*. £86 1 0 K H z r 1 V(DI 

(4) Stt-POJUJMftft 

( lU-0;U=<D^ffi) £5 0* 



(S) • ^200 1 - 29 80 0 

14 

<X)-40*C-+ 8 5'C. 95%RH. 0. 5hr 
<Z>&}#: +8 5"C, 9 5%RH, 1 h r 
ORfi: +8 5 # C— 4 0'C. 9 5%RH, 0. 5hr 
: - 4 0 'C. lhr 

(5) mm 

[0056] [mfi&mi ] ^'Jf h7^Wnxfu> 
(PTFE ;8tt. ttO. 3/im) *«2 0 

10 na%oto&vtttzMEmmom\icrt-y)\, 

V^af;U7^n-;l//* (9/1 ) m l £ 

^>jv- (.T*#>tm+y<*i'i 1 7 <san 
(9/1 ) ^j§S80mi &m*.x % mu 

V2*mMG&ftLtt m »th/c*tt»»}R*SUS3 
16«±CCjBTU 1 0 0 *tm©aiS«:jHiLft:a. 6 

o*cr3o»BHeaoTftjH«:}i5eEL/c. comr, m 

20 tt. t^iRft*3B«9jELfc& ft«fiH*3 7 0iC 

ftfcSUS 3 1 6&£&g-5 0°CCDx^y-;Utti^rl 
«U ZbX. SUS3 1 6«*£fiR*iH»LT, P§ 

[0 0 5 7 ] C<0»-f*>jaftR©BW*y-f7^^ 

IftBtO? l3HRIK»ac«. IH»ttttr2 5MPa. *K2 

^*>saui*Mi2cm©n»K:«oaE#, «a** 

30 r e£fi««rtfcSK SiSiOKHzri v<£>he£EP 

ftjMftRWtt 2 3 M P a . TktC 2 4 B#ffl«S»<Z>S?Stt 
itB2 0MPa. f«BfflK*«12Q- cmt^o 

[0 0 5 8 ] [Jtt«2]fh77WaifU>-^ 
-7;b^n7;l/+;l/t'^Jbx-rjUits^f$ (pfa ; 
40 Wi = 83 0/im) *»2 0ffi»6©*ter 

S*"ra*ttlHHK2 0m l«c^-7il/*a Kt^^UX 

r3-;U/7K (9/1 ) SSMlm 1 £fi££RU X 

^>tt!8t7^xf->l 1 7 (S»lSfil) ] ^2 083% 
©S9^-csW"r*^y^Dt'ji/7^3-;i//* (9/ 
i ) lissom i isa^r, Sflr2ii$nB^Kff 

btc a 

[0 0 5 9] »6tlA:*tt»»**SUS3 1 6«±CC 
50 SITU 1 00 wm©JS3Kifigl/fcf& 6 0"CC3 0 
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fl*3B«9igLfcSL ia»ftfll«:3 5 0'C-C5»IBin 
ftb/c. C©fl B%cc, K«fiH*sjgJi£StiA:SUS 
3 1 6&*&g-5 O'CtDx^-iUKiaif U 

t, sus3 1 d&frh&mzmmbx. »^*>sai 

£0«fc«tt*»ffiLfc. IS*** 1 «CjR-T. 
[0 06 0 ] [101013] f-h77WPXfU>-^* 
- 7 ;M- p r kT-;Ux- r (PFA ; 
»M^, ¥$tt8 = til8fim) *^2 0SS%<D«H 10 
£r£*rrS*te»BK2 Om 1 (C^-7A*D Kr^ 

7^n-;l//* (9/1) ^ilml^jgS 

Cr*tf>ttl^7^>l l 7 (SSffift) ] *2 0 

(9/1) il^i8 0miax.t t Sfir2erJig 

[0 06 1] f#6ft/c*tt#ifc$*SUS 3 1 6K±k: 
STU 1 0 0 Mm©«StCiftSL//c», 6 0*CT'3 0 20 

ft*3@«9iILfc». Ktt£K*3 5 0 8 C-C 5 #ffflinj 
&L/c 0 C©». it^fc, *a»RB(3&sjBJsJE3hteSUS 
3 1 6&*iag-5 0°C(7)x£y-;l,Cc§*iU 

suss i 6tR*6ftBt*anior. »-f*>x» 
iH«cc«Ftt*»ffiofc. ts***iK7n-r. 

[006 2] [Hlfi«4] x^U>-r F77J^dx 
* U >*m£ft ( E T F E ; ift 

1 2 urn) *ft2 os^<D«^rd*-rs*taasiiiK 30 

2 0ml tc^'-7;l/tn FftstoZfrft^WLt h V^A 
1 0%*£WT£>f y^ot^r^a-V* (9/ 
1 ) SMilm 1 *g£jg»U 

>i 17 (subset) j *2 0fiffl%©a^r#wrs 

-fV70tf;bTJU3-Jl//* (9/1 ) fi^jg«8 0m 

l£flDx.T, £flr2BflH«£»#Ufc. 

[0 06 3 ] 96tifc*tt»ftiR*SUS3 1 6«±CC 
SSTU 1 0 0 amOJVSKSkttLAitt. 6 0°Cr30 
^FMLrSKMUc 0 ccomT, fate, ffi&m 40 
ft*30«9iIl/fcfJL ft*&B*3 0 0'Cr5aiBMlll 



«fBB 2001-29800 
16 

&Lfco cofi. fitjct. K«ft»jjasshytsus 

3 1 6fi*Sg-5 0*C(Dx^y-;UCCggL/ % 

X. SUS3 1 6«*6&K*M»l/T. HK*>£» 

<fcHttfc^*iwii,fc. «|*** 1 fCS*. 
[0064] x^u>-r h^7;U*ax 

*U>£S£f* (ETFE ;#ttft£tt. 
2 0yra) ^1811%, i/^M>-if> (DV 
B) *2fiS%<DSH^r$«-r&*ttSSSS[2 0 m 1 CC 

it^^v^ofji/T;^-^/* (9/D msmm 

(f^ijOttS^.f+Vl l 7 (g 
) *2 0SS%OS!l^^W-r^^77 , nh-ju 
7;lo -;!,/* (9/1 ) fi^S«8 Ora 1 *ft|;ir. 
3fir2B$fBHB£«8i0fc. 

[006 5] f#6ft/t*14#ffcffi*SUS3 1 6&_Bc 
«TU 1 0 0 um<Dm2tCffi£Ltc'& 6 0 9 C"C3 0 

ftmftmLxBLmzBi&Ltc. comr. mm. mtut 

ff*3@»0£l/fc», &^JS*3 0 0°CT5#fa»n 
&Lfc 0 C<Dfc % 1 0 0KGy<DCo 6 0^^*^!* 
Lfc. Jfcor. SUS3 1 6«fr6&R*|»BLr. A 
-r*>3tftBI*9fc. »6*ifc»-f*>saWI«:on 
l8*Wl4H««:«tt*»aLfc. IS*** IK* 

?. 

[0 0 6 6 ] [Jtttffll ] /<-7WP*-#>^W 
>M#y v-B (fa^>agt7^>l 12.IW 
= 5Um) fco^T. USS^l £Htt©»IS**J6L 
fc. &*** 1 Ccin-To 

[006 7 ] [tmW2] 

>«*yv- (f c ^^>asi^7^>i 1 7) £50 
as%©SO^"e#wr-sr;un-;!//*g^fitc t jg 

{*PTFE£?LHJg (m?L$=8 9%, HJI=2 0m 
m) *««bfc», SlfiLBfC, R£?LH«#«fl8L& 
W:9fcHSbtt#6IB(l(,fc. CCDKff* 1 0BIIQ 

;l/*p*-#>^;b*>K#ij v-*asWLfc. CCDJ: 

^ccLr»6ii3t»-r*>ss»K*flat»r. XteWii 
Htt©ajje*£ifiofc. «*** i ksvt. 

[0068] 

[*1] 
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[0 06 9] (J»ft) 

(1) PTFE:^'JfF77Wox^l/> 

(2) PF A : r b^V )l*Ztx?l>>-J*-y )l*U7 

e x jUx — r n^S£f* 

(3) ETFE : x^>-r h 77^tPifb>Sl 
£<* 

(4) Naf ion: fa^>}iMNa f i o n 1 1 7 

(5) PF D S : A-7Jl/*a Kr^U*Jl/*>K:f* h U 

(6) DVB : ^b'x;U-c>-fe'> 

(7) : f^-loaHNa f i o n 1 1 2 (^-7 

(8) ffl^R: jSI(*PTFE^?l!l« (»?l*=8 9K. 
HJl=2 0/im) ©^yLBSBrtJC^^^VttSNa f 
ionl 17 (^-7Jl/*o*-5t<>XJU*>K*U^ 



[007 0] [it**W3] #'Jf F77Woi^U> 

(ptfe) *fi6o*»%©»£r 

ffi (y>T + >X^±S{D 1 -F) 10ml(CA-7W 

40 >i 1 7 (a»a«) ] £^5 osaK©«£r£*T 
sr;b3-ju/*B^iS«8 0m i*fln*/c ii^ofc 

iC5. PTFEtt**W*U 2URl/fc. ltfR«r«ff 
UTS US 3 1 6#LLfc:?BTl/, 1000 rpmt5» 
HUafES-^rx^^-hL/c. C<JE)fft, 6 0 8 Cri5 
»Wft»UraBI*}BSSL, ta»fiil*3 7 0 

■C-C5»BIftSIW»B[Lfc^ PTFEttWWtWfc* 

[0 0 7 1] 
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[0 0 7 2 ] *mi<DJ*y&wmz, mmx>$>®mT* 
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es*t, f ma. astute 
<orim ; ^ ^ a * >«6* £<dhr*is 

r** 0 
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